Proteomics of Pyrococcus furiosus, a hyperthermophilic archaeon refractory to traditional methods.
Pyrococcus furiosus is one of the most extensively studied hyperthermophilic archaea. Proteins from this hyperthemophile organism are extremely thermostable and are highly resistant to chemical denaturants, organic solvents and proteolytic digestion. This thermostability makes it difficult to apply traditional methods of enzymatically digesting a complex mixture of proteins, commonly a first step in peptide generation in most shotgun proteomics methods. Here, we have developed a simple shotgun proteomics approach for the global identification of the P. furiosus proteome. This methodology uses a detergent-based microwave assisted acid hydrolysis (MAAH) step coupled with an overnight trypsin digest to obtain peptides. Subsequent peptide fractionation by isoelectric focusing in immobilized pH gradients (IPG-IEF), followed by chromatographic separation with reverse phase nano-HPLC and electrospray ionization tandem mass spectrometry (ESI-MS/MS) of peptides enabled the identification of over 900 proteins representing over 44% of the proteome. In most functional classes, over 50% of the predicted proteins were identified, including a number of membrane proteins. This new sample preparation technique will enable extensive proteomics data to be obtained for this organism, thereby enabling the reconstruction of metabolic pathways and promoting a systems biology based understanding of this important extremophile.